On September 17, 2008, the Securities and Exchange Commission (SEC) issued an emergency order banning the shorting of 797 financial stocks. This paper studies the impact of the short selling ban on the credit derivatives market by investigating credit default swap (CDS) prices during the period that the ban was in effect. The hypothesis is proposed that the short selling ban on 797 financial stocks led market participants to enter CDS contracts to reflect positions that the participants had formerly entered through short sales, thus driving up CDS rates. Analysis compares the CDS prices of firms protected by the ban to the CDS prices of similar firms in the S&P 500 not covered by the ban. Tests are also conducted using metrics from the bond and equities markets to determine if the results from the CDS market are unique to the CDS space. A linear regression technique is used to test the significance of the ban on CDS prices. The study results indicate that the CDS prices of firms covered by the short selling restrictions experienced significant dislocations during the period of the ban.
Introduction
On September 17, 2008, the Securities and Exchange Commission (SEC) issued an emergency order (release no. 34-58592) immediately banning the shorting of 797 financial stocks.
1 In a public release announcement, the SEC argued that the measure was designed in response to the crisis of confidence that was plaguing financial markets and contributing to steep declines in the prices of securities related to the financial and housing sectors. Financial regulators feared that the practice of short selling placed excessive pressures on firms and caused artificial fluctuations in the securities markets. Regulators had been given ample reason to worry about the health of the financial industry as only two days prior the historic investment bank
Lehman Brothers was forced to file for Chapter 11 bankruptcy protection. Repercussions from Lehman's failure were widely and immediately felt as the Reserve Primary Fund, a multibillion dollar money market fund, "broke the buck" on September 16 and the net value of shares in the fund fell below the standard one dollar mark. Adding to the worsening financial dilemma was a request to the New York Federal Reserve by American International Group (AIG) for a $65 billion dollar bailout to pay off prior obligations. To protect public interests and prevent severe disruptions in the securities markets, the SEC declared that the short selling ban would remain in effect until 11:59 PM EST on October 2, 2008, with the possibility of a 30-day extension.
Market-makers that sold short to hedge positions and engage in market-making activity were excluded from the ban. Due to the recentness of the short selling ban, literature on its effects has thus far been limited. Work by Boehmer, Jones, and Zhang (2008) suggests that the ban was linked to an initial sharp increase in share prices for those securities covered by the ban. However, studies
have not yet been published concerning the effects of the ban on CDS premiums. Anecdotal evidence suggests that market participants, including speculators, entered into new CDS contracts to hedge positions formally covered by short sales, but detailed analysis has not yet been completed.
As defined by Claes and De Ceuster (2008) , a credit default swap is a bilateral contract in which the notional amount of a bond is insured against specified credit events by a protection seller in exchange for a fixed fee (the CDS premium) that is paid periodically by a protection buyer. Credit default swaps are considered derivative financial instruments and are thus traded However, hedge funds were also widely expected to be active participants in the single name CDS markets. When negotiating contracts, the buyer and seller of a CDS contract individually agree on the legal details of each transaction and relatively standard agreements often take one or two days to complete. Payments by the protection buyer are usually made quarterly and are thus in the amount of one-fourth of the total CDS premium. In the case of a credit event, the protection buyer delivers the underlying bond to the protection seller who must then pay the protection buyer either the notional amount of the bond or the difference between the current bond price and notional value. According to Claes and De Cuester (2008) , the most common credit events that trigger settlement of a CDS contract include bankruptcy of the underlying bond issuer, failure to pay interest payments by the issuer, or the restructuring of debt contracts by the issuer. Contracts can often be settled at an earlier time for an amount equal to the difference between the current market CDS price and the price at which the contract was originally entered.
Through this process, a party can potentially enter into a speculative agreement with the purpose of settling the contract if the market price of the CDS agreement reaches a certain threshold.
Given that market participants often hedge their positions through the execution of short sales, a ban on the practice of short selling for all non market-makers could lead market participants to pursue other methods of entering short positions against a firm. Purchasing credit default protection is one method of either hedging existing positions or placing speculative bets since CDS premia are highly inversely correlated to stock prices. Thus, market participants may This paper attempts to study the impact of the short selling ban on the credit derivatives market by investigating CDS prices during the period that the ban was in effect. The Literature
Review section outlines existing literature on CDS price modeling and the effects of the SEC ban on the equities market. The Study Design section outlines the methodologies used to test for disturbances in the CDS market during the period that the ban was in place. Potential disturbances in the CDS market are then compared to potential dislocations in other fluid security markets.
Studying the effects of the short sale ban on the credit derivatives market provides valuable insight to any policy maker considering a future ban of the practice. Although some initial work has been released analyzing the effects of the short selling ban on securities markets, little research has been done on the impacts to derivatives markets. The International Swaps and Derivatives Association, the largest global trade association in the derivates industry, estimates the size of the credit default swap market on single bond references to have been $38.6 trillion at the end of 2008. Given the extensive volume of the credit default swap market and the current absence of a central exchange for the derivatives, it is important to consider the possible effects that the policy could induce in the credit derivatives market prior to undertaking such a policy. Due to the relative recency of the SEC short selling ban, academic literature concerning the impacts of the ban on the CDS market has not yet been published. However, research has been conducted concerning the impact of the ban on stock prices, the rate of stock short sales, and equity market liquidity. Boehmer, Jones, and Zhang (2008) discover that the shorting ban is linked with a large increase in share prices for the covered stocks, and shorting activity fell by about 85% while the ban was in effect. Stocks affected by the ban also suffered from higher spreads and intraday volatility. Boehmer, Jones, and Zhang (2008) analyze impacts on share prices through the computation of cumulative raw returns for the S&P 500 index, the stocks on the SEC's original shorting ban list, and the 1,066 NYSE stocks that were not covered by the ban. Abnormal daily returns of the securities covered by ban are determined by subtracting the return on the S&P 500
Literature Review
index. This same methodology of analyzing raw returns can be used to compute price increases in the CDS market during the period of the ban. Such a test serves as a preliminary indicator of CDS price disruptions due to short selling restrictions.
Literature on the determinants of credit default swap prices attempts to explain the spreads using a wide variety of pricing variables. Generally, pricing models take into account sources of price determinants that can be separated into two distinct categories: credit pricing factors and macroeconomic factors. The effects of the equity shorting ban can be analyzed in the CDS space by comparing credit-pricing factors to CDS premiums and by transforming the short selling ban into a dummy variable that is subsequently inserted into macroeconomic pricing regressions. the period of the SEC ban and equity volatility levels may also explain a sizeable portion of CDS price increases. A negative correlation is found between the risk-free interest rate and CDS premiums, implying that the probability of default increases when the risk-free interest rate increases.
Byström (2008) moves away from the debt market to explain CDS price determinants and instead focuses on the correlation between CDS spreads and the equities market. Earlier works by Longstaff, Norden, and Weber (2003) also focus on the link between the single name CDS spread changes and stock returns. Byström's tests frame a portion of this paper's study in comparing the relationship between CDS prices and equity prices during the period that the ban was enforced. Byström also finds highly significant correlations between CDS spread levels and stock volatilities. These conclusions agree with those by Abid and Naifar (2006) arguing of the significance of volatility levels in determining CDS prices and reinforce the importance of including volatility in any CDS pricing equation. Tests to determine the speed at which firmspecific information is incorporated in different markets show that information flows fastest to the CDS market. Stock returns lagged by one day are almost as significantly correlated with current CDS spreads as current stock returns. This finding is important to studies focusing on the SEC ban since the ban was instituted on a specific day with little advanced notice. Thus, data at the beginning of the SEC ban should also reflect a situation where information is incorporated in the CDS market at the same time, or prior to, the equities market.
Study Design
May 19 contracts whose corresponding equities were covered by the shorting ban (labeled "Banned CDS Index") and contracts whose corresponding equities were not covered (labeled "S&P 60 CDS Index"). Taking the differences between the "Banned CDS Index" and "S&P 60 CDS Index" Corresponding equity and bond indices are created using the same methodology as applied to the CDS indices. An equity index, labeled "Banned Equity Index" is composed of the equity prices of the same 30 firms covered by the ban, while an index labeled "S&P 60 Equity
Index" is composed of the equity prices of the same 60 firms composing the "S&P 60 CDS Index". An index titled "Abnormal Equity Spread" measures the differences between the two indices. Similarly, indices labeled "Banned Bond Index", "S&P 60 Bond Index", and "Abnormal
Bond Spread" are also created using bond price data of bonds with like maturities. This process ensures consistency when comparing CDS to equity and bond prices and allows for comparisons across the three markets.
Daily prices are only included in the CDS, equity, and bond indices if at least two thirds of the entities that make up the index report prices for that day. For example, if the CDS prices of only 15 of the 30 entities covered by the ban were available on a given day, the CDS index would not include a price for that day.
In addition to the aforementioned indices, all tests are also conducted using similar indices composed of firms whose prices meet all of the criteria listed above but are adjusted to Testing procedures for this paper involve determining the average percentage change, or delta, in CDS premiums during the period that the ban was in place. Higher CDS price increases for firms covered by the ban compared to firms not covered could suggest pricing irregularities.
This same procedure is conducted using equity and bond prices in an attempt to replicate the results of Boehmer, Jones, and Zhang (2008) . Studying the effects of the ban on CDS prices, equity prices, and bond prices allows for a comparison of pricing differentials across three markets. If the price spreads between banned and non-banned entities are small in the equities and bond markets it is expected that the price spreads should also be small in the CDS market.
In addition to comparing the spreads between the Banned CDS indices and S&P CDS indices, testing procedures also seek to discover pricing discontinuity between specific firms within the Banned CDS indices. Equity short interest data are used to establish two indices composed of firms in the "Banned CDS Index Correlated" universe. The first index is composed of firms whose equity shares were shorted in the top 50 percentile of volume during the two weeks prior to the SEC ban. The second index is composed of firms whose equity shares were A linear regression technique based on the approach taken by Abid and Naifar (2006) is used to show the relationship between CDS prices and external factors such as the short selling ban. Equations are estimated as simple linear regressions and the White test is used to correct for heteroskedasticity. A dummy variable representing the days that the ban was in effect is used to test if the ban was a significant variable in CDS prices. Other variables including the threemonth libor rate, the VIX volatility index, the S&P 500 index, and the price of gold, are all regressed against CDS price spreads to compare significance levels. The three-month libor rate is representative of the risk-free interest rate and any increase in CDS prices could be explained by a corresponding increase in the overall rate of risk. Gold is another barometer of risk due to its tendency to rise in value during periods of financial turmoil. The S&P 500 index is a proxy for stock prices and should act in an inverse manner to CDS prices. Finally, the VIX volatility index should be negatively related to CDS prices due to the theory that insurance costs increase in times of financial uncertainty. Unfortunately, it is not possible to include credit ratings as a variable in the regression due to the fact that rating agencies did not issue an important number of new credit ratings to the firms during the period of the ban.
Results

Analysis of the CDS price indices indicates that the CDS prices of entities covered by the
SEC ban rose at a higher rate during the period of the ban than entities not covered. The high price spread existent in the CDS market between the "Ban CDS Index" and "S&P 60 Index", or between the subgroups of the banned entities, is not found in the corresponding equities market. The "Abnormal Equities Spread" indicates that the equity prices of firms covered by the ban track within five percentage points of the equity prices of the "S&P 60 Index" firms during the entirety of the ban. 9 An absence of the major pricing spreads existent in the CDS market suggests that arbitrage strategies were utilized in the CDS market in order to bypass the short selling ban in the securities market.
During the period of the SEC short selling ban, the bond market also experienced sharp dislocations similar to the CDS market. Average bond prices for firms included in the "Ban Bond Correlated Index" fell over ten percent more than bond prices in the "S&P Bond
Correlated Index" within two days of Lehman Brothers' bankruptcy filing. 10 These differences soon converged after the curtailing of the SEC short selling ban and within three days of the ban's dismissal the "Abnormal Bond Correlated Spread" fell below five percent. Overall, the bond price market behaved in a very similar manner to the CDS market following the SEC ban and such behavior suggests that the CDS market may not have been the only method for financial market participants to enter short positions that achieved ends similar to the practice of shorting equities.
Correlation analysis testing the relationship between equity prices and CDS prices tentatively suggests that the shorting ban had some effect in causing a disconnect between the two markets. Earlier work by Byström (2008) demonstrates that CDS prices and their corresponding equity prices are nearly perfectly negatively correlated. In the period from August The r-squared value of the explanatory equation is 0.482, suggesting that the equation only weakly describes the "Abnormal CDS Spread". This test is limited by the weak explanatory power of the "Abnormal CDS Spread" equation, which may partly be attributed to the multitude of events that occurred during the two-week period that the ban was enforced. Further limiting the explanatory power is the fact that the "Abnormal CDS Spread" is generated by taking the difference between the "Ban CDS Index" and the "S&P 60 CDS Index". Therefore, variables in the "Abnormal CDS Spread" regression are used to explain a delta in two CDS indices, rather than simply the prices of one index. It is interesting to note that neither a volatility index nor a risk index were significant variables in increasing the pricing spreads. This could indicate that both volatility and a rise in the risk-free rate had equal or similar impacts on the prices of both the banned entities and S&P entities. 
Policy Implications
Statistical tests demonstrate that the CDS prices of firms covered by the SEC short selling ban experienced significant pressures during the period that the ban was enforced. Moreover, the ban had a greater effect on the CDS prices of protected firms that were previously sold short in high volumes than on protected firms that were not previously sold short in high volumes. The existence of this discontinuity within the group of firms protected by the ban strengthens the study results and suggests that such a short selling ban could be particularly detrimental to the CDS prices of firms that the SEC was most concerned in protecting. Although these results may be partially influenced by other market events that occurred during the same time frame, the clear differences in behavior between the equities and CDS markets, and bond and CDS markets indicate that participants likely engaged in active arbitrage within the CDS market.
Compounding the disturbing nature of this claim is the assertion by Chanos that the main buyers of such CDS contracts at the time were the same firms whose equity shares were specifically protected by the ban. The results of the study are also strengthened by the inclusion of firms in the price indices that were nearly equally effected by an earlier market shock similar to the collapse of Lehman Brothers. While the share prices of equities covered by the ban maintained a genuinely feared that short sellers could lead the equity prices of financial firms into a downward spiral, while profiting from the chaos. The short selling ban did indeed protect the equity share prices of firms, but at the cost of potentially driving up the cost of debt protection and the cost of debt itself on these same firms. Regulators must be cognizant of the potential for arbitrage across product spaces. If a trading ban is to be enacted, such a ban must be enforced across fixed income, derivatives, and equity product markets so as to limit the potential for dislocations. The SEC should also closely monitor other potential over-the-counter instruments of arbitrage to ensure that the same intended beneficiaries of protection do not actively attempting to abuse the protection through the pursuit of speculative strategies. However, as the evidence presented in this paper suggests, the SEC should be extremely hesitant to enact future short selling bans and should only do so in cases of extreme financial distress. Such hesitancy may already be existent Table depicts correlation levels between the CDS index and equity index. 
Appendix XI
